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(57) ABSTRACT

A heterogeneous network system performs a vertical han-
dover based on media independent handover (MIH) in differ-
ent networks 1n which a WiMAX (Wireless Broadband Inter-
net) network (or a WiBro (Wireless Broadband Internet)) and
a WLAN (Wireless LAN) network are coexisted. The hetero-
geneous network system cyclically acquires neighboring net-
work information 1n advance through a media independent
handover server, and performs new address (NCoA) genera-
tion at a handover preliminary time. And then DAD (Dupli-
cate Address Detection) and BU (Binding Update) are per-
formed. Accordingly, the vertical handover between different
networks can be performed to recewve packets from a
switched network while a handover delay time 1s minimized.

4 Claims, 4 Drawing Sheets

316 318
/ v
HA CN

314




U.S. Patent Apr. 10, 2012 Sheet 1 of 4 US 8,155,080 B2

116
CN

112

114
o
ROUTER

FIG. T
(PRIOR ART)
106

ACR
AR
110

104
P
AP
108




US 8,155,080 B2

Sheet 2 of 4

Apr. 10, 2012

U.S. Patent

_| — — — — SI3YIRG|IBAIR(Q — — — o — I_V — — — —S19¥dRJ PAAIR(Q — — — —
B1¢ |
A e— * (O ) VA S | T
912 - SOV
_. G12
— . uoneziundo [9not 101 Ng
IAY?
eld | o _ _
| 212 ~ dvq wiorsd |
_ B
017 \(“ VOON 21eloudr) “
802 B B
— APV
_ — losn
_I 90¢ | _
107 —~ NVIM 91BAIDY |
——— S19)0BJ JOAI[S(] S1930Ed 19Al[a(]
¢0¢
ND vH v | AV | | LA |
911 Vil OTL 901 40)!

(LHV HOI¥d)
¢ I



U.S. Patent Apr. 10, 2012 Sheet 3 of 4 US 8,155,080 B2

318
CN
314

316
=
ROUTER

MIH
SERVER

312

306
ACR
310

308

304
£
)y




U.S. Patent Apr. 10, 2012 Sheet 4 of 4 US 8,155,080 B2

FIG.4

302 306 310 312 316 318
_ ~ ~ ~ ~ e -
MMT ACR | AR MIHS HA CN
| | | | | ]
MIHU MIH MHU MIH MIHU MIH
(305) (303) (309) (307) (313) (311)
| ‘302
. Deliver _ _ — _ LDel
Packets Deliver| Packets
404
—— MIH_Get_Information_Request ‘ . 106
- - MIH_Get_Information_Response A
408
LGD4~
T o
Generate NCoA f
S B 412
-~ MIH_DAD_Request ——<~—=1413
= DAD~<"
414 Request]
:LJ___W
|Perform DAD,
o pAD
Response
_— =— MIH_DAD_Response ———r
1 _4/18 416
Activate WLAN
- 419
BU N -
420
- BU for route optimization ~ -t
422-1 422-2
~_1__ I
Perform | Pegfgrm
423 BU |
- BACK+—— A
424
— BACK =
426
— — 4 - Deliv‘er packe‘ts — - - — D‘eliver packetls - =




US 8,155,080 B2

1

MEDIA INDEPENDENT HANDOVER-BASED
NETWORK SYSTEM HAVING A VERTICAL
HANDOVER CAPABILITY AND VERTICAL

HANDOVER METHOD THEREOFK

FIELD OF THE INVENTION

The present invention relates to a vertical handover tech-
nique in a heterogeneous network system. More particular,
the present invention relates to a heterogeneous network sys-
tem which 1s suitable for a vertical handover based on media
independent handover (MIH) 1n different networks 1n which
a WiIMAX (Worldwide Interoperability for Microwave
Access) network (or a WiBro (Wireless Broadband Internet))
network and a WLAN (Wireless LAN) network are coexisted,
and a vertical handover method thereof.

BACKGROUND OF THE INVENTION

As well known 1n the art, as a wireless network 1s increas-
ingly demanded, various wireless technologies, such as,
WiIMAX (or WiBro), WLAN, and the like, have been devel-
oped. Accordingly, a multi mode terminal (MMT) that has an
interface for supporting two or more wireless technologies 1s
used for communication in a heterogeneous network system.

In particular, for communication in the heterogeneous net-
work system, vertical handover between different networks
needs to be stably and seamlessly performed. The vertical
handover 1s a next-generation network concept against a hori-
zontal handover. In a 4G (4-Generation) network 1n which
different radio access technologies coexist, 1t has been recog-
nized that the vertical handover 1s an 1mportant factor for
ciliciently utilizing the network resources. The vertical han-
dover should have the following features: first, an existing
operation should be maintained regardless of a radio access
network, which 1s used at a lower part in an upper layer, such
as an application; and second, secamless mobility should be
supported to provide a user with seamless services.

For the vertical handover, the standardization of the mobile
IP (Internet Protocol) 1s 1n progress by the IETF (Internet
Engineering Task Force) working group. When the 4G net-
work 1s expanded to an all-IP network, since the vertical
handover also operates based on the mobile IP, the vertical
handover between diflerent networks 1s attracting attention.

Considering the vertical handover between a 3G network
and a WLAN network, the 3G network can provide wide cell
coverage and user’s mobility. However, 1t has a low data

transter rate due to small bandwidth, and hence a better ser-
vice suitable for a fast network 1s rarely provided.

In case of the WLAN network, although fast data commu-
nication can be performed enough to support data communi-
cation at 54 Mbps, the size of cell coverage 1s small, and the
user’s mobility 1s not effectively provided. For this reason,
studies for eflicient vertical handover between the 3G net-
work and the WLAN network are actively 1n progress.

Meanwhile, 1n case of WIMAX (or WiBro) based on
Mobile IPv6, which becomes a main technology for next-
generation mobile communication, as a system for broadband
wireless Internet access, the cell coverage 1s wider than
WLAN, high mobility 1s supported, and a large bandwidth 1s
provided, compared with the 3G network. Theretore, with the
studies for the eflicient vertical handover between the 3G
network and the WiMAX (or WiBro), the network resources
can be effectively utilized through the vertical handover ther-
cbetween.
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FIG. 1 1s a block diagram of a heterogeneous network
system suitable for a vertical handover between WiMAX (or
WiBro) and WLAN based on Mobile IPv6, according to a
prior art.

The heterogeneous network system shown in FIG. 1
includes: a mult1 mode terminal (heremafiter, referred to as
“MMT”) 102 for providing nterfaces for WiMAX (or
WiBro) and WLAN; a radio access station (heremafter,
referred to as “RAS”) 104 for transmitting and receiving radio
signals with respect to the multi mode terminal 102 for
WiIMAX (or WiBro) communication; an access control router
(hereimaftter, referred to as “ACR™) 106 for controlling the
radio access station 104; an access point (hereinatter, referred
to as “AP””) 108 for transmitting and recerving radio signals
with respect to the multi mode terminal 102 for WLAN; and
an access router (hereinatter, referred to as “AR™) 110 for
routing radio signals from the access point 108. The network
system further includes: a router 112 for selectively routing
the radio signals from the access control router 106 or the
access router 110; a home agent (hereinafter, referred to as
“HA”) 114 for managing associated information for WiMAX
(or WiBro) and WLAN; and a contents server (hereinafter,
also referred to as “correspondent node™ or “CN”") 116 for
providing various contents on the heterogeneous network
system.

FIG. 2 1s a sequential diagram showing a vertical handover
process between WiIMAX (or WiBro) and WL AN 1n the het-
erogeneous network system of FIG. 1. In this regard, a case
where the vertical handover to a WLAN network from a
WiIMAX (or Wi1Bro) network being serviced currently 1s per-
formed will be described.

First of all, packets are being transmitted from the CN 116
to the MMI 102 through the WiMAX (or WiBro) network

including the RAS 104 and the ACR 106 at step 202.

While receiving the packets, when a WiMAX (or Wi1Bro)
interface (not shown) in the MMT 102 notifies an upper layer
of a disconnection with the RAS 104 or when a mobile IP
module 1n the MMT 102 does not receive a router advertise-

ment (RA) message any longer, a vertical handover starts. At
this time, the MMT 102 activates a WLAN 1nterface at step

204.

Next, the MMT 102 transmits a router solicitation (RtSol)
message to the AR 110 through the AP 108 (step 206), and
receives a router advertisement (RtAdv) message from the
AR 110 that 1s a reply to the RS message or receive a router
advertisement (RtAdv) that 1s cyclically transmitted from the
AR 110 at step 208.

Accordingly, the MMT 102 recognizes a switchover to the
WLAN network from the WiMAX (or WiBro) network based

on the router advertisement (RtAdv) message, generates a
new address (NCoA: New Care of Address) for wireless
communication at step 210, and performs a DAD (Duplicate
Address Detection) on the new address (NCoA) at step 212.
In this regard, 1t takes several seconds to perform the DAD
procedure for confirming whether or not the same addresses
exist 1n the WLAN network.

Next, the MMT 102 transmits a BU (Binding Update)
message for establishing a network setup to the HA 114 and
the CN 116 at steps 213 and 214, and receives a response
(Back) to the BU message from the HA 114 and the CN 116
at steps 215 and 216.

Thereatter, the MMT 102 recerves the packets from the CN
116 through the WLAN network, which includes the AP 108
and the access router 110 at step 218.

However, according to the vertical handover method based
on the Mobile IPv6 1n the above-described network system, 1t
may be difficult to determine a time when the MMT starts the
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handover. In addition, 1t may take a lot of time to access a new
network, and a handover delay may be caused by time
required to receive the router advertisement (RA) message
and to perform the DAD procedure through the new network.
For this reason, contents may not be provided for the required
time. As a result, the vertical handover between different
networks, in which the WiMAX (or Wi1Bro) network and the
WLAN network are integrated together, may not be smoothly
performed.

SUMMARY OF THE INVENTION

It 1s, therefore, a primary object of the present invention to
provide a heterogeneous network system which 1s capable of
smoothly performing a vertical handover based on media
independent handover between different network in which

WiIMAX (or WiBro) and WLAN are coexisted, and a vertical

handover method thereof.

It 1s another object of the present mvention to provide a
heterogeneous network system which 1s capable of reducing,
a time required for a handover delay, and a vertical handover
method thereot, thereby providing a seamless contents ser-
vice 1n the heterogeneous network system.

In accordance with an aspect of the present invention, there
1s provided a heterogeneous network system that performs a
vertical handover between different networks 1n which a first
network and a second network are coexisted based on a media
independent handover, the heterogeneous network system
including;

a mult1 mode terminal for acquiring neighboring network
information while performing wireless communication
through the first network, generating a new address (NCoA)
at a preliminary time of the vertical handover, requesting the
second network for DAD (Duplicate Address Detection) of
the new address, and transmitting BU (Binding Update) to
activate the second network 1n response to a response to the
DAD request, and performing wireless communication
through the activated second network;

a media imndependent handover server for providing the
neighboring network information in response to the BU
request from the multi mode terminal at a predetermined
cycle; and

a home agent for performing a switchover from the first
network to the second network according to the BU request
from the mult1 mode terminal, and transmitting the switcho-
ver result to the multi mode terminal.

In accordance with another aspect of the present invention,
there 1s provided a vertical handover method between ditfer-
ent networks 1n which 1n which a first network and a second
network are coexisted based on a media independent han-
dover, the method including the steps of:

(a) 1n a mult1 mode terminal, requesting a media indepen-
dent handover server for neighboring network information
while performing wireless communication through a first
network, and receiving the neighboring network information
from the media independent handover server;

(b) 1n the multi mode terminal, generating a new address
(NCoA) for wireless communication according to the neigh-
boring network information at a preliminary time of a vertical
handover from the first network to the second network;

(¢) 1n the mult1 mode terminal, requesting the second net-
work for DAD (Duplicate Address Detection) with respect to
the generated new address, and receiving a response to the
DAD request;

(d) activating the second network according to the response
at the step (¢);
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(¢) 1n the multi mode terminal, transmitting BU (Binding
Update) message to a home agent, and recerving a response to
the BU message from the home agent; and

(1) performing a switchover from the first network to the
second network according to the response at the step (e) to
thereby perform wireless communication through the second
network.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present
invention will become apparent from the following descrip-
tion of embodiments given in conjunction with the accompa-
nying drawings, 1n which:

FIG. 1 1s an exemplary block diagram of a heterogeneous
network system which 1s suitable for vertical handover

between WiIMAX (or WiBro) and WLAN based on Mobile
IPv6, 1n accordance with the prior art;

FIG. 2 15 a sequential diagram showing a vertical handover
process between WiMAX (or WiBro) and WLAN 1n the het-
erogeneous network system of FIG. 1;

FIG. 3 1s an exemplary block diagram of a heterogeneous
network system which 1s suitable for a vertical handover
between WIMAX (or WiBro) and WLAN based on media
independent handover, 1n accordance with an embodiment of
the invention; and

FI1G. 4 15 a sequential diagram showing a vertical handover
process between WiIMAX (or WiBro) and WLAN 1n the het-
erogeneous network system of FIG. 3 1n accordance with an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Heremalter, an exemplary embodiment of the present
invention will be described 1n detail with reference to the
accompanying drawings.

FIG. 3 1s a block diagram of a heterogeneous network
system which 1s suitable for a vertical handover between
WiIMAX (or WiBro)and WL AN based on media independent
handover (hereinafter referred to as “MIH” in accordance
with an embodiment of the ivention.

As shown 1n FIG. 3, the heterogeneous network system of
the 1nvention includes a multi mode terminal (hereinafter,
referred to as “MMT17”") 302, a radio access station (hereinai-
ter, referred to as “RAS”) 304, an access control router (here-
inafter, referred to as “ACR”) 306, an access point (hereinai-
ter, referred to as “AP”") 308, an access router (hereinafter,
referred to as “AR”) 310, a media mndependent handover
server (hereinafter, referred to as “MIHS™) 312, a router 314,
a home agent (hereinafter, referred to as “HA”) 316, and a
contents server (hereinaiter, also referred to as “correspon-

dent node” or “CN”’) 318.

Furthermore, a MIH protocol 1s installed in the MMT 302,
the ACR 306 and the AR 310. The MIH protocol 1nstalled in
the MMT 302, the ACR 306 and the AR 310 includes a MIH
layer 303; 307; and 311 and a MIH user layer 305; 309 and
313 that controls the MIH layer 303; 307; and 311, respec-
tively, as shown 1n FIG. 4.

In the following description, 1t 1s assumed that a first net-
work refers to, e.g., a WiIMAX network of either a WiMAX
network or a WiBro network, and a second network refers to
a WLAN network. Therefore, the first network includes the
RAS 304 and the ACR 306, and the second network includes
the AP 308 and the AR 310.

As shown 1n FIG. 3, the MMT 302 1s a terminal that
includes a WiMAX 1nterface (not shown) and a WL AN 1nter-
face (not shown) for wireless communication using different

networks, 1.e., the WiMAX network and the WLAN network.
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The MMT 302 requests the MIHS 312 for information on
neighboring network while performing wireless communica-
tion through the first network using the WiMAX interface.
The MMT 302 recerves a reply to the request for the neigh-
boring network information, and generates a new address
(NCoA) at a preliminary time of a vertical handover accord-
ing to the received reply. In addition, the MMT 302 request
the second network for a DAD (Duplicate Address Detection)
message on the new address, receives a reply to the DAD
message, and activates the WLAN interface for wireless com-
munication through the second network according to the
received reply. Subsequently, the MMT 302 sends a BU
(Binding Update) message to the second network, and per-
forms the wireless communication through the second net-
work according to a reply to the BU message. The BU mes-
sage, defined 1n the Mobile IPv6 standard, 1s to request a
change of a packet routing path to a new network.

The MIH layer 303 of the MMT 302 requests the MIHS
312 for the neighboring network information and receives the
reply thereto, and the MIH user layer 307 of the MMT 302
controls the MIH layer 303 and receives the neighboring
network information to perform operations related to a new
address (NCoA) generation, a DAD procedure, and a BU
procedure.

More specifically, while the MMT 302 receives packets
from the CN 318 through the first network, the MIH user layer
305 of the MMT 302 requests the MIHS 312 for the neigh-
boring network information through the MIH layer 303, and
receives the neighboring network information from the MIHS
312. The neighboring network information should be
acquired 1n advance 1n cyclic communication with the MI

HS
312.

If wireless signal strength of the first network under the
wireless communication with the first network 1s smaller than
a predetermined strength, the MMT 302 transmits an LGD
(Link Going Down) message from the MIH layer 303 to the
MIH user layer 305. Then, the MIH user layer 305 generates
the new address (NCoA) for wireless communication on the

basis of the previously acquired neighboring network infor-

mation, requests the MIH layer 311 of the AR 310 in the

second network for DAD, and receives a reply to the DAD
from the AR 310.

The MIH user layer 305 activates the WL AN interface for
the second network according to the response to the DAD
from the AR 310, and transmits a BU message to the HA 316
and a BU for route optimization to the CN 318 through the
second network. As defined in the Mobile IPv6 standard, the
BU for route optimization 1s to request a change of an optimal
route from a path of CN-HA-MNT to a path of CN-MNT.
Thereatter, the MIH user layer 305 receives responses from
the HA 316 and the CN 318, respectively, and then receives
the packets from the CN 318 through the second network.

For wireless communication through the first network, the
RAS 304 transmits the radio signals generated by the MMT
302 to the ACR 306 or transmits the radio signals provided
from the ACR 306 to the MMT 302.

The ACR 306 controls the RAS 304 to transmit the radio
signals from the RAS 304 to the HA 316 or the CN 318
through the router 314, or transmits to the RAS 304 the radio
signals provided from the HA 316 or the CN 318 through the
router 314.

Meanwhile, for wireless communication through the sec-

ond network, the AP 308 transmuits the radio signals generated
by the MMT 302 to the AR 310 or transmits the radio signals

provided from the AR 310 to the MMT 302.
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The AR 310 transmits the radio signals from the AP 308 to
the HA 316 or the CN 318 through the router 314 or transmits
the radio signals transmitted to the AP 308 from the HA 316
or the CN 318 through the router 314. The AR 310 performs
the DAD procedure according to the DAD message from the
MMT 302, and then transmits the response to the DAD
request to the MMT 302 through the AP 308.

The MIHS 312 1s a server that provides an event service, a
command service, and an information service such that a
session handoil can be appropriately made between difierent
networks or media. The MIHS 312 allows the MMT 302 to
select an available optimum network connection type, and
when a request for the neighboring network information 1s
made from the MMT 302 at each predetermined cycle, col-
lects the neighboring network information, and provides the
MMT 302 with the collected neighboring network informa-
tion.

The router 314 routs a path for wireless communication
through WiMAX or WLAN. To this end, the router 314 trans-

mits the radio signals from the ACR 306 or the AR 310 to the
HA 316 or the CN 318, or transmits the radio signals from the
HA 316 or the CN 318 to the ACR 306 or the AR 310,
respectively.

The HA 316 manages terminal related information for the
MMT 302, network information, and the like. When a BU
message from the MMT 302 1s received, the HA 316 performs
BU according to the BU message, and then transmits a
response to the BU message to the MMT 302 through the
second network.

The CN 318 provides the MMT 302 with contents related
to various kinds of media.

When the vertical handover to the second network occurs
while the packets are transmitted to the MM'T 302 through the
first network, the CN 318 performs BU according to the BU
message transmitted from the MMT 302, and transmits the
response to the BU to the MMT 302 through the second
network. Accordingly, the vertical handover from the first
network to the second network 1s performed and the packets
from the CN 318 are transmitted to the MMT 302.

In the foregoing description, it has been described that the
MIH user layer 313 and the MIH layer 311 of the AR 310 1n
the first network performs the DAD procedure according to
the DAD message from the MMT 302, and transmits the
response to the DAD message to the MMT 302 through the
AP 308. However, when a vertical handover from the second
network to the first network occurs, the MIH user layer 309
and the MIH layer 307 of the ACR 306 1n the second network
will perform the DAD procedure according to the DAD mes-
sage from the MMT 302 and will then transmit the response
to the DAD message to the MMT 302 through the RAS 304.

Next, a process for a vertical handover to a WLAN network
during wireless communication through a WiMAX network
in the heterogeneous network system having the above-de-
scribed configuration will be described.

FIG. 4 1s a sequential diagram showing a vertical handover
process between a WiMAX network and a WLAN network
based on media independent handover 1n the heterogeneous
network system of FIG. 3.

First, for wireless communication between the MM'T 302
and the CN 318, the packets, which are transmitted from the
CN 318 through the first network, that 1s, the WiMAX net-
work, are recerved by the MIH user layer 305 of the MMT 302
at step 402.

While receiving the packets, the MIH user layer 305 of the
MMT 302 cyclically requests the MIHS 312 for neighboring
network mformation on MIH_Get_Information REQUEST
through the MIH layer 303 at step 404.
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The MIHS 312 then transmits a response of the neighbor-
ing network information on MIH_Get_Information
RESPONSE to the MIH layer of the MMT 302 and then the
MIH user layer 305 in accordance with the request at step 406.
Accordingly, the neighboring network information 1s cycli-
cally acquired by the MMT 302 in advance.

In the MMT 302, thereafter, 11 the signal strength of the first
network under wireless communication 1s smaller than the
predetermined signal strength, an LGD (Link Going Down)
message 1s transmitted from the MIH layer 303 to the MIH
user layer 305 at step 408. The time at which the LGD mes-
sage 1s transmitted represents the handover preliminary time
tor the vertical handover to the second network from the first
network.

Next, the MIH user layer 305 generates a new address
(NCoA) for wireless communication through the second net-
work on the basis of the previously acquired neighboring

network information at step 410, and the MIH user layer 305
then transmits a DAD request on MIH_DAD REQUEST to
the MIH layer 311 of the AR 310 1n the second network
through the AP 308 at step 412.

After that, the MIH layer 311 relays the DAD request to the
MIH user layer 313 at step 413.

Subsequently, the MIH user layer 313 performs a DAD
procedure at step 414 and transmits a DAD response to the
MIH layer 311 at step 415.

The MIH layer 311 then transmits a DAD response on
MIH_DAD RESPONSE to the MIH layer 303 and then the
MIH user layer 305 through the AP 308 at step 416.

Subsequently, the MIH user layer 305 activates the WLAN
interface for the second network according to the DAD reply
at step 418, and then transmits a BU (Binding Update) mes-
sage and a BU message for route optimization to the HA 316
and the CN 318 through the second network, respectively, at
steps 419 and 420.

In response thereto, each of the HA 316 and the CN 318
performs BU (that 1s, a network setup) at steps 422-1 and
422-2, and transmits a response on a BAck message to the
MIH user layer 305 through the second network at steps 423
and 424.

After that, the MIH user layer 305 receives packets from
the CN 318 through the second network in which the network
setup 1s successiul, that 1s, through the AP 308 and the MIH
user layer 313 of the AR 310 at step 426.

In the foregoing embodiment, it has been described that a
vertical handover 1s performed from the first network to the
second network, that 1s, from the WiMAX (or WiBro) net-
work to the WLAN network. To the contrary, however, it will
be recognized to those skilled 1n the art that a vertical han-
dover from the second network to the first network, that 1s,
from the WL AN network to the WiMAX (or WiBro) network
can be performed. In this case, the DAD procedure will be
performed 1n the MIH user layer 309 and the MIH layer 307
of ACR 306, and the DAD response will be transmitted to the
MMT 302 through the RAS 304.

As described above, 1n the heterogeneous network system
that integrates the WiMAX (or WiBro) and the WLAN net-
works, neighboring network information 1s cyclically
acquired in advance through the media independent handover
server and new address (NCoA) generation 1s performed at a
handover preliminary time. And then DAD (Duplicate
Address Detection) and BU (Binding Update) are performed
in sequence. As aresult, a vertical handover between different
networks can be performed to recerve packets from a
switched network while a handover delay time 1s minimized.

While the present invention has been described with
respect to certain preferred embodiments, 1t will be apparent
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to those skilled 1n the art that various changes and modifica-
tions may be made without departing from the scope of the
present invention as defined 1n the following claims.

What 1s claimed 1s:

1. A heterogeneous network system that performs a vertical
handover between different networks 1n which a first network
and a second network are coexisted based on a media 1inde-
pendent handover, the heterogeneous network system com-
prising:

a mult1 mode terminal for acquiring neighboring network
information while performing wireless communication
through the first network, generating a new address
(NCoA) at a preliminary time of the vertical handover,
requesting the second network for DAD (Duplicate
Address Detection) of the new address, and transmitting
BU (Binding Update) to activate the second network 1n
response to a response to the DAD request, and perform-
ing wireless communication through the activated sec-
ond network, wherein the preliminary time of vertical
handover 1s a time at which a signal strength 1n the first
network, on which the multi mode terminal currently
performs wireless communication, 1s smaller than a pre-
determined signal strength;

a media mdependent handover server for providing the
neighboring network information in response to the BU
request from the mult1 mode terminal at a predetermined
cycle; and

a home agent for performing a switchover from the first
network to the second network according to the BU
request from the multi mode terminal, and transmitting a
switchover result to the multi mode terminal;

wherein the multi mode terminal includes a MIH layer for
transmitting an LGD (Link Going Down) message at the
preliminary time of the vertical handover, and a MIH
user layer for performing operations related to the gen-
eration of the new address, DAD, and BU 1n response to
the LGD message.

2. The heterogeneous network system of claim 1, wherein
the MIH layer requests the media independent handover
server for the neighboring network information and recetves
a response to the request, and wherein the MIH user layer
controls the MIH layer and receives the neighboring network
information.

3. A vertical handover method between different networks
in which in which a first network and a second network are
coexisted based on a media independent handover, the
method comprising the steps of:

(a) 1n a multi mode terminal, requesting a media indepen-
dent handover server for neighboring network informa-
tion while performing wireless communication through
a first network, and receiving the neighboring network
information from the media independent handover
server, wherein the request of the neighboring network
information 1s made by a MIH user layer of the multi
mode terminal, and sending an LGD (Link Going
Down) message from a MIH layer of the multi mode
terminal to the MIH user layer of the multi mode termi-
nal at a preliminary time of a vertical handover, wherein
the preliminary time of a vertical handover 1s a time at
which a signal strength in the first network, on which the
multi mode terminal currently performs wireless com-
munication, 1s smaller than a predetermined signal
strength;

(b) in the multi mode terminal, generating a new address
(NCoA) for wireless communication according to the
neighboring network information at the preliminary
time of a vertical handover from the first network to the
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second network, wherein the new address 1s generated
by the MIH user layer of the multi mode terminal;

(¢) 1n the mult1 mode terminal, requesting the second net-
work for DAD (Duplicate Address Detection) with
respect to the generated new address, and recerving a
response to the DAD request;

(d) activating the second network according to the response

at the step (c¢);
(e) 1n the mult1 mode terminal, transmitting BU (Binding

Update) message to a home agent, and receiving a
response to the BU message from the home agent; and
(1) performing a switchover from the first network to the
second network according to the response at the step (e)
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to thereby perform wireless communication through the
second network.

4. The vertical handover method of claim 3, wherein the

step (1) includes the steps of:

transmitting the BU message to the home agent and receiv-
ing the response to the BU message from the home
agent; and

transmitting the BU message to a corresponding node for
providing packets, and receiving a response to the BU
message Irom the corresponding node.



	Front Page
	Drawings
	Specification
	Claims

